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0 \,RTVybnklV&cjr\E^M[IkI^M]Ek $Vbd[Ti IjNVk^M[Ik\_RTV]_Vfc1],Vtbdj¥¦[Icx[¯£.Q5RI],c1TiCRTc1l\L\,RIVt|I^C|6V&]¥V{xb¡d)^Cj_jNTU#V5\_RI^\°\,RTV®`fV[\_V]
cC·|T]_cMqrV&`f\,bdcC[db¡Vj°^M\¥\_RTVybdU^Mi1Vy`fV&[\,V]£	{|T|$V[IkTb´Å	8^M[I^C¡lj,V&jp\,RTV®V]_],c1]¥^Cj_j,c0`bd^M\,Vk#xb´\_R²\,RIbdj^M|T|I],c<ÅlbdU#^M\,bdcC[¯£puy[Td
\_RTVcl`&^M·dV[IiM\,R­bdjyT[T¦0[Tcx[^C[Ikb¡\y^M]_b¡Vj{xb¡\,R­\,bdUV¯V\
fi
6V\,RTVc0`&^M.¡V&[TiM\_R­^\y\,bdU#V
i
£ys^M\,]_b´ÅÆ
i
`&^M[[Ic
$Vx],b¡\N\_V[^Cjx^#klbn^Mi1cC[I^C)U#^M\,]_b´Å 
Æ
i =


fi 0 0
0 fi 0
0 0 1

 ³*C¶
	t[Ij,VfT^Cj_jNIU|T\,bdcC[bnj{\_RI^\y\,RTV ],cC\_^M\,bdcC[^M[IiCdV
φ
bdj®jNU^C¡b¡[v6V\r°V&V[4\rc9`fc1[IjNV`fl\_b¡1V]E^MU#V&j&h
i
^C[Ik
i + 1
£
«©b¡\,R\_RTV9^C|T|T]_c<Å0bdU^\_b¡c1[Ij
sin φ ≈ φ ^C[Ik cosφ ≈ 1 VcCT\_^Mbd[  =  + φ[ω]× =  + [Φ]× ^C[IkµI[I^C¡dv^/a¼ÂRTc1U#cCiC]E^M|IRx]_b¡\,V&j&hlb*£ V1£¡hlV6£³r¶ 

i+1,i =


fi+1 0 0
0 fi+1 0
0 0 1




1 −φzi+1,i φyi+1,i
φzi+1,i 1 −φxi+1,i
−φyi+1,i φxi+1,i 1




1/fi 0 0
0 1/fi 0
0 0 1

 ³W1¶
«V`fc1[Ij,bdklV&]t^²j,V&TV&[I`fVcC
m
]_^CU#V&j&£Q5RTV|I^M]E^MU#Vf\_V]Ejx^Cj_jNcl`bd^M\,V&k3xb¡\,RV^C`ER3]E^MU#V	^M]_V Mi ≡ (  i, Æ i) £xQ5RTVn^<CV&]°j,ViCU#V&[1\E^\_b¡c1[9`fc1[IjNbnjN\_j°cM^Tb¡[6^M]_#`d^1j,j,b¡µ6`^M\,bdcC[²cC·|Tb¡Å0V&dj°dbd[Tib¡[9\,RTVkl0[I^CUbn`yd^<1V] Fi £LQ5RTVy|6^M]E^MU#Vf\_V]EjpcM
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